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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce vibration wi thin 
a specific frequency range when an optical disk drive 
body is vibrated by mounting a vibration absorber with 
appropriate stiffness and an attenuation coefficient to the 
optical disk drive body. 

SOLUTION: A vibration-absorbing device adds one set 
of or a number of vibration absorbers to a damping 
elastic body 4 in an optical disk device body 1. In this 
case, one set of vibration absorbers are composed of 



one object 2 with mass and in ertia morn^pLeffect and 
one or several elastic bodes 3 wi th appropriate stiffness 
and attenuation coefficients. The elastic bodies 3 can be 
composed of a spring, damping rubbe r, and the like. By 
mounting this sort of vibration absorbor to the optical 
disk drive body 1, the vibration of the optical disk drive body 1 can be absorbed by the 
operation of the elastic bodies 3. Also, when the optical disk drive is formed by the 
combination of disk mount structure and the optical disk drive body 1, the vibration absorbor 
can be mounted to the combined body. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment with which an 
optical disk drive can prevent generating of vibration by eccentric rotation of each part article at the time 
of high-speed operation mainly about the damping device of an optical disk drive. 
[0002] 

[Description of the Prior Art] It is the following if it is in this conventional kind of thing. 
[0003] The body of revolution of the conventional optical disk drive mainly consists of parts, such as 
Rota 5 of a main shaft motor, a disk 6, and a clamper 7, (refer to drawing 1 ). The dynamic balance of 
only Rota 5 of a main shaft motor cannot be the best in it, and, otherwise, it cannot balance and rotate 
from the error on manufacture of each part by eccentric rotation generated in each part article to a disk 6 
and a clamper 7. Thus, when Rota 5 of a main shaft motor interlocks a disk 6 and a clamper 7 and 
rotates, the more a rotational speed is quick at the reason vibration of an optical disk drive main part 
arises by these unbalance, the more, the amount of the generated vibration also increases, and when the 
worst, a pickup head (pickup head) is in the state where the data on a disk cannot be read, also with a 
bird clapper. It was a serious problem that development of the **** will be restricted like it in the 
optical disk drive to which this problem also performs disk servo control by the fixed-wire speed 
(Constant Linear Velocity;CLV) method, therefore vibration of an optical disk drive main part can be 
suppressed how in development of ****. 

[0004] On the other hand, after Matsushita Electric Industrial Co., Ltd. of Japan develops a 24X optical 
disk drive, it uses for already putting in a corundum into a clamper and stopping the amount of the 
unbalance of the whole body of revolution low. In addition, there is also a design which put in the 
corundum into Rota of a main shaft motor, the design of the main shaft motor which has **** of the 
dynamic balance automatically is spread at the world, and it is adopted widely at the maker, for 
example, NEC Corp. and TOHEI etc., of many optical disk drives etc. In addition, the amount of 
vibration of an optical disk drive main part is reduced by adopting the increase in the mass of an optical 
disk drive main part at the maker who has not adopted the structure mentioned above, for example, 
TEAC and LITON, by adopting the design of the damping rubber of a bilayer at for example, MITSUMI 
and A-OPEN. 
[0005] 

[Problem(s) to be Solved by the Invention] The place made into the purpose of this invention tends to 

offer the damping device of the optical disk drive which can attain the following. 

[0006] While the main purposes of this invention can perform assembly still more easily, a pickup head 

is by being able to solve the oscillating problem of an optical disk drive effectively, and reducing 

effectively the amount of vibration of an optical disk drive main part to offer the damping device of the 

optical disk drive which can read the data on a disk easily. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the damping device of 
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the optical disk drive by this invention is constituted as follows. 

[0008] That is, the damping device of the optical disk drive of this invention is what adopted the design 
which attaches in an optical disk drive main part the absorption object which has suitable rigidity and a 
suitable damping coefficient, and when vibration arises on an optical disk drive main part, the 
absorption object can reduce vibration of specific cycle within the limits. The structure of an absorption 
object is easy, and since it is moreover easy to attach, since the damping structure is analyzed by the 
force view made simplification, and since the absorption object which has the best coefficient by the 
analyzed result can be chosen, this invention has the advantage of being easy to assemble, and can 
acquire the best damping effect. 
[0009] 

[Embodiments of the Invention] The gestalt of operation of this invention is hereafter explained with 
reference to a drawing. 

[0010] In the plan and front view of absorption equipment by the example of this invention shown in 
drawing 2 and drawing 3 , the absorption equipment of this invention adds the absorption object of a lot 
or many groups to the conventional optical disk drive main part 1 conventionally at the damping elastic 
body 4 of a design. The absorption object of a lot consists of elastic bodies 3 of the piece which has the 
body 2 of the piece which has mass and the moment-of-inertia effect, and suitable rigidity and a suitable 
damping coefficient, or some. An elastic body 3 can consist of a spring or damping rubber. By attaching 
an absorption object in the optical disk drive main part 1, vibration of the optical disk drive main part 1 
is absorbable with an operation of an elastic body 3. 

[001 1] When the structure of an optical disk drive is the combination object of disk installation structure 
and the optical disk drive main part 1, an absorption object can also be attached in the combination 
object, or it can also attach in the parts of disk installation structure, or the parts of an optical disk drive 
main part. 

[0012] In dynamics-related drawing of each part article of this invention shown in drawing 4 , if it 
reasons in this easy drawing and easy theory, the absorption effect after taking in a suction object is 
calculable. Are as follows the reasoning portion of the theory and ml, m2, and m3 express the mass of 
the optical disk drive main part 1, a disk 6, and the absorption object 2, respectively, xl, x2, and x3 
express the variation rate of the optical disk drive main part 1, a disk 6, and the absorption object 2, 
respectively (let a variation rate be the right direction for facing the right), kl, cl and k2, and c2, k3 and 
c3 are the elastic coefficients and damping coefficients of elastic parts when minding the optical disk 
drive main part 1, a disk 6, and the absorption object 2, respectively. 

[0013] according to analysis of the Newtonian mechanics — a variation rate - determinant [ of the 
differential equation of the diagonal cycle omega ]: - [Equation 1] 
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p is a constant in it and A, B, and C are the cycle response amplitude of the diagonal cycle omega. It is 
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[Equation 2], when it reduces, after understanding the above-mentioned matrix equation. 
"(kl + k2 + k3 + 



-k2-jc2<o 



-k3-jc3© 



A 
B 
C 



j(cl+c2+c3)(o-ml© 2 ) 

-,k2-c2<Dj k2+jc2(D-m2(n 2 0 

-k3-jc3oa 0 k3 + jc3©-m3co 2 

pco 2 
0 
0 



j is an imaginary number in it. Use of an anti-matrix operation obtains the following equation. 
[Equation 3] 



"A" 




B 




_C 





Hll HI 2 HI 3 
H21 H22 H23 
H31 H32 H33 



P<D 
0 

0 



That is, xl can be obtained. 
[Equation 4] 

xl=Asm„t=Hllp© 2 sin„t 
x2=Bsin<Dt=H21p© 2 sincot 
x 1 -x2=(H 1 1 -H2 1 )p<D 2 s ina) t 

Inside of it, [Equation 5] 

Hll=(k2+jc2<D-m2cD 2 )(k3+jc3o-m3a) 2 )/[(k.l+k2+k:3+jto(c 
l+c2+c3)-ml(D a )(k2+jc2a)-m2cD 2 )(k3+jc3<o-m3fi) 2 )-(k3+j 
C3a>) 2 (k2+jc2oo-m2a) 2 )-(k2+jc2©) 2 (k3+jc3©-m3co 2 )] 
H21=(k2+jc2aD)(k3+jc3(o-m3<D 2 )/[(kl+k2+k3+jco(cl+c2+c 

3)-mlffl 2 )(k2+jc2a)--in2o) 2 )(k3+jc3cD-m3G» 2 )-Ck3+jc3co) 2 (k 
2+jc2©-m2(D 2 )-(k2+jc2co) 2 (k3+jc3ffi-m3a> 2 )] 



[0014] As a result of reasoning using the above-mentioned theory, in order to acquire a best example, 
the parameter (m3, k3, c3) of a suitable absorption object and the specific oscillating suppression cycle 
range can be selected. The following parameter is adopted in the general state where there is no relative 
motion with clear disk 6 and optical disk drive main part 1. 

ml=132.5 g 1= 30Hz of fn(s) xil=0.3 - the inside of it, and fnl - the natural cycle of an optical disk 
drive main part ~ it is — [Equation 6] 
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fni = ^ * .. ■f n 3.223-i./S; 

2ti 2«Vml 2n 2itVm3 

xi 1 is a rate of a damping ratio (damping ratio), and is [Equation 7]. 
2mlconl ^ 2m3a>n3 

[0015] fn3 is selected with 100Hz, and vibration near 100Hz is suppressed, and m3 and xi3 of a 
different group are chosen, the relation to the cycle of the amount xl of vibration is pictured with the 
result reasoned before this in within the limits of f= 0-200Hz of cycles (it shows in drawing 5 and 
drawing 6 and needs), and it is the displacement unit [several 8] of dimensionless form in drawing. 
xl 

(p/ml) 



?|c sjc sjc s|c 

[0016] As the mass of the absorption object m3 is heavy so that the result of drawing may show, the 
absorption effect is clear, and as the rate xi 3 of a damping ratio is small, the antiresonating point is 
clearer still. While most external force is absorbed with an absorption object at this time, if the scope of 
absorption is from 30Hz before 100Hz, it can acquire the best absorption effect altogether. 
[0017] [ when the absorption object of the best parameter can be selected, it can consider as the example 
of this invention and Rota 5 of a main shaft motor and a disk 6 rotate by the above-mentioned theoretical 
reasoning ] the variation rate of the optical disk drive main part 1 — an amount (xl) is measured, the 
effect of an absorption machine is proved, and as shown in drawing 7 and Table 1, as for the result of 
the absorption experiment, the piece of copper with a mass of 25g and the rate of a damping ratio choose 
the vibration-deadening rubber of about 0. 1, as for an absorption object it can know, if the absorption 
effect of this invention is good for whether it is Ming et al. within the limits o f 30Hz - lOOHzL Comoared 
with what has not attached the absorption object, and the absorption object which can suppress vibration 
effectively by the reasoning result of the theory since considerable agreement of the result of an 
experiment and the result of theoretical reasoning is carried out can be selected, and the purpose which 
can suppress effectively vibration of the optical disk drive main part 1 can be reached 
[Table 1] 
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0.56 
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0.56 


0.32 


85.47 
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0.24 


. 95.2 


0.53 


0.20 


103.05 


0.51 


0.17 


111.45 


0.50 | 0.28 



[0018] 
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[Effect of the Invention] Since this invention is constituted as above-mentioned, it can do so the effect 
indicated below. 

[0019] In the damping device of the optical disk drive of this invention, since the design which attaches 
in an optical disk drive main part the absorption object which has suitable rigidity and a suitable 
damping coefficient is adopted, when vibration arises on an optical disk drive main part, the absorption 
object can reduce vibration of specific cycle within the limits. The structure of an absorption object is 
easy, and since it is moreover easy to attach, since the damping structure is analyzed by the force view 
made simplification, and since the absorption object which has the best coefficient by the analyzed result 
can choose, the damping device of the optical disk drive of this invention has the advantage of being 
easy to assemble, and can acquire the best damping effect. 



[Translation done.] 
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